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Dementia care – what is it?

A 1 Terms and definitions

The products of our Raphael Guardian Angel System range focus exclusively on
dementia  protection,  offering  a  wide  range  of  solutions.  Dementia  is  generally
referred to  as a  deficit  of  cognitive,  emotional  and social  skills  that  leads to  an
impairment of social and occupational functions. In particular, short-term memory is
affected,  but  dementia's  various  manifestations  also  affect  cognitive  abilities,
language and motor skills as well as the personality structure, in some forms of the
disease; the loss of acquired thinking skills is decisive. Today, various causes of
dementia have been identified.

A 2 Why choose a Guardian Angel System

Our Raphael Guardian Angel System focuses mainly on dementia patients with a
tendency to  wander (difficulties with orientation),  to ensure the greatest possible
freedom of movement with maximum possible protection.

Without  our  Guardian  Angel  System,  such  freedom of  movement  would  not  be
possible, and custodial or even coercive measures would be required, meaning that
residents  would  have  a  very  limited  radius  of  movement,  or  even  need  to  be
confined to their rooms. The only other option would be to increase nursing staff
numbers, so as to ensure the individual care of residents.

The  Raphael  Guardian  Angel  protection  series  offers  individual,  needs-
oriented solutions  that  enable  people  with  dementia  to  manage their  daily
lives with a relative degree of freedom. It provides relief for the nursing staff,
which  in  turn  is  assured  that  a  resident  is  enjoying  the  best  possible
protection.
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A 3 Basic operation

The detector unit as well as transponder technology form the basis of all functions of
the Guardian Angel systems. The detector unit generates an electromagnetic field
which activates the transponder (worn as a wristwatch, for example) as soon as it
enters the field.

To monitor an exit, for example, the detector unit is mounted in such a way that a
magnetic field is generated in the area of this exit. If a resident with dementia wearing
the transponder moves within this magnetic field,  the transponder is activated and
registers the wearer's identity with the detector unit.  This information may then be
transmitted to  a  nurse call  system, telephone  system,  alarm lights,  bell,  etc.  The
nursing staff is therefore immediately informed that a resident is moving outside the
specified area, and can respond accordingly.
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Figure 1: Detector 
unit: Basic version 

Figure 2: Detector 
unit: Compact version

Figure 3: Detector 
unit for outdoor use

Figure 4: Detector 
unit: Stele version

1 User Manual
1.1 Overview of the detector unit types

The Raphael-aktiv dementia-care system is available in several different versions. It can
therefore be exactly configured to user requirements. We distinguish mainly between two
versions for installation in buildings and two versions for installation in outdoor areas. In
buildings, the Basic and Compact versions are used (see Figures 1 and 2), whereas the
Stele version (Figure 4), or a simple housing is used outdoors (see Figure 3). Different
applications of the unit are described in Section 6 (Mode Settings) and 7 (Application
Possibilities).

1.2 Transponder types
1.2.1 Transponder for residents/wanderers

The  transponder  is  available  in  a  number  of  versions  listed  below.  The
transponder's function is to send a message to the dementia-care system as soon the
transponder is within the detection range of a detector unit. The transponder signal is
transmitted via an HF signal. HF stands for high frequency, in this case, 868 MHz for
data transmission. If a transponder enters the detection field, it is detected by the LF
detection  field  (low  frequency  at  125  kHz).  The  transponder  then  transmits  its
identification number and the identification number of the detection field. As long as the
transponder is in the field, it is enabled and sends a HF signal every 1.2 seconds. If a
transponder is not located within the detection field, it is in a standby mode.

Transponder dummy watch
The  transponder  consists  of  an  electronic  unit  with  a  leather  strap  and  safety
lock enclosed in a waterproof plastic housing (see Figure 5). Alternatively, the dummy
watch can be used as a pendant with colour tag lock (see Figure 6).



Figure 5: Dummy Watch Figure 6: Dummy watch as a pendant

Transponder watch function and metal wristband
The transponder consists of an electronic unit enclosed in a water-proof plastic housing
attached to a functional wristwatch. Optionally, a leather strap (see Figure 7) or a metal
wristband (see Figure 8) can be used.

Figure 7: Transponder Figure 8: Transponder with the watch function
with the watch function                        and cut-proof metal wristband

1.2.2 Transponder for carers

If both a carer transponder and a resident/dementia patient transponder are within the detection
area, the alarm is suppressed. This allows the staff to pass through the detection zone without
triggering any alert  when accompanying residents at risk of wandering.  Optionally,  the carer
transponders can be used with leather strap and normal lock (Figure 9) or as a pendant with clip
(see Figure 10). The button of the carer transponder can be used to reboot the alarm or as a reset
function.

Figure 9: Carer transponder         Figure 10: Carer transponder
with a leather wristband                as a pendant with a clip1 0
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1.3 The patented clasp/Use instructions

Figure 11: Figure 12: Figure 13:
Patented clasp Patented clasp Magnetic key
closed open

Opening
1. Place the double magnet (see Figure 13) on the lock centre (see Figure 11).
2. Gently squeeze the lock over its entire length from both sides (you will hear a 

click).
3. Remove the magnetic key.
4. Pull the lock apart.
5. If the magnetic key remains stuck on the lock mechanism after opening, pull the 

magnet to the front or to the side.
WARNING: Under no circumstances should the magnet be pulled upwards as this 
overstrains the holding mechanism, leading to damage or ripping.

Closing
1. Insert the locking hook with a metal chip in the lock socket.
2. Squeeze closure until you hear a click.

Change the strap length
1. Follow the procedure in "Opening"
2. Push the leather band somewhat  out  of the locking part  with the open end and

adjust the leather strap to the desired length.

Safety note
For safety reasons, the lock (plastic, ABS) is built to withstand a maximum pressure of
20 N.

Cleaning instructions
The transponder and metal wristbands may be cleaned using a commercially available
disinfection spray. Leather straps can become worn and brittle by the disinfectants and
therefore must be replaced when transferred to other patients. As of December 2013,
wristbands will be delivered in a sterilisable, antibacterial version.
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Magnetic key use instructions
Persons or residents with pacemakers must observe a safety distance of least
0.5 m between the magnetic key and the pacemaker. We recommend that a
person's arm be outstretched when the transponder is removed.

1.4 Closure of the metal wristband/Use instructions

Figure 14: Metal wristband open                Figure 15: Metal wristband with a
                                                        magnetic key (shown here in white)

Opening
1. Place the magnetic key for the metal wristband on the flat side of the lock with a

light tap (see Figure. 15).
2. Encircle the top part lock with index finger and thumb and lift it up (see Figure 15).
3. Important!  Pulling too fast and strongly on the lock top prevents the mobility of the

locking disc and thus the unlocking.

Closing
1. Adjust the length of the wristband to the person.
2. Push the two movable parts of the magnetic metal lock on both metal 

wristband halves as far as possible in the direction of the watch.
3. Apply the watch transponder and close with the base lock.
4. Push in the movable spring head of the magnetic metal lock (6 o'clock side of the

clock) until it stops at the base lock.
5. Slide the movable part of the safety lock (12-o'clock side) from the opposite side

to the base lock until it stops.
6. Press the moving locking disc in the spring head together with your forefinger and 

thumb and place the lock over it until it snaps securely into place.

Warning!  Since  these  are  metal  parts  which  can  be  worn  out  by  everyday  use,  we
recommend having the lock inspected at least twice a year. The lock must be readjusted if it
functions inappropriately.
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This can be done by lightly pressing the lock's upper shell, or by reversing the locking disc in
the spring head. If functionality cannot be restored this way, the transponder must be sent to
Martin Elektrotechnik GmbH for repair.

Magnetic key use instructions 
Persons or residents with pacemakers must observe a safety distance of
least 0.5 m between the magnetic key and the pacemaker. We recommend
that the person's arm be outstretched when the transponder is removed.

1.5 Changing the transponder battery

1. Loosen the four screws located on the back of the transponder.
2. Remove the transponder electronics and replace the battery (CR2032 battery).
3. Replace the seal if necessary.
4. Insert transponder electronics back into the case. Make sure that the electronic 

components are not damaged or detached in any way.
5. Refasten the case with the screws.

The battery consumption of the transponder is given in approximate values.

Consumption in sleep mode: 0.008 mA
Consumption in transmit mode: 15 mA for 6 months

Battery type: CR2032

Depending on the quality of the battery, the lifetime in sleep mode is approx. 150 weeks.
The lifetime in transmit mode, where the transponder is permanently active in the field is
approx. 7 weeks, depending on the quality of the battery.

These values are always based on fresh quality batteries. Do not insert no-name or cheap
batteries. For safety reasons, we recommend testing the battery four times a year (at regular
intervals) using a detector unit. If the capacity falls below 30%, batteries should be replaced
within the next two weeks. Once a year, the battery should be replaced or inspected for safety
reasons.  An  appropriate  measuring  instrument  is  available  on  request  from  Martin
Elektrotechnik GmbH.



14

2. Installation and Commissioning
2.1           Installation instructions

The detector unit  or an integrated reader (LF-
module) generates a detection field (125 kHz). It
is  formed spherically  around the detector  unit
and  penetrates  walls,  which  is  a  major
advantage  for  the  coverage  possibilities.
However, please note that false alarms may be
generated if a resident with a transponder goes,
for example, behind a wall in their room, and is
still within the detection field. Carer transponders
located  in  the  detection  field,  in  turn,  may
suppress important alarms.Figure 16: Detection field

When selecting  the installation  site,  ensure  that  there are few metallic  objects  in  the
detector's range, as these can weaken or modify the field. Installing the unit directly on
metallic  surfaces or  close to metal  objects may cause field abductions and should be
strictly  avoided.  For  example,  mounting  the  unit  on  a  steel  beam  can  result  in  the
disappearance  of  the  entire  detection  field.  The  distance  to  metal  objects  or  metal
structures should be at least 20 cm.

The detection  reader  unit  (LF-module)  has an automatic  peak matching feature.  If  a
larger amount of metal is introduced into the detection field (e.g. dining tray cart, bed
frame, or similar), this feature changes the shape and range of the field. Automatic peak
matching detects these changes and adjusts the detection field within a few milliseconds.

Overlapping detection fields of different detector
units may cancel each other out in the overlap
area.  No  detection  of  the  transponder  takes
place in  this zone.  If  the detection  fields  must
overlap,  e.g.  during  movement  detection  (see
Section 6.4), the LF fields must be switched on
alternately.  For  this  purpose,  the  two  reading
units are set with a master function and slave
function.  The  switchovers  occur  within
milliseconds  and  are  perceived  as  if
permanently "On".

Figure 17: Ceiling installation
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Figure  18:  External  detection  field  and
antenna

If the detector unit is moved to the basement
and the LF antenna as ground loop is located
outside the building (see e.g. Figure 18), there
may  be  no  reliable  HF  wireless  connec-
tion between the detected transponder in the
detection  field  and  the detector  unit  in  the
basement. To ensure a secure HF wireless
connection,  you  can  use  an  auxiliary  HF
antenna to transmit the HF signal to the HF-
module.

The laying of the loop: see loop installation

2.2  Installation of the Basic version 
(see Figure 1).

Opening the housing:
Using a screwdriver, gently press inwards the two clips located under the holes on the
sides of the black bottom part of the housing and smoothly pull forward the white housing
cover. Caution! the antenna is located in the housing cover. Please disconnect to install
the lower part.

Attachment:
Mark three mounting points with the supplied drilling template and turn the two upper
screws (supplied) approx.3 mm to the inside. Hang the lower housing part from the key
holes. The housing is fixed with the third screw.

Feed line:
The feed line can be installed either from the rear through the pre-punched holes, or
from below through the cable entry provided.

Closing the housing:
After  connecting  the  modules  to  the  power  supply,  etc.,  the  antenna  cable  must  be
connected again to the terminal X4 of the LF-module (see Figure 31, Table 2). Then replace
the  cover,  but  do  not  snap  it  in.  Set  the  range  of  the  sensing  field  with  the  help  of
potentiometer  PD1  (Figure  31,  Table  2)  Check  the  field  range  with  a  transponder
(transponder LED blinks when it is in the field). If necessary, the field must be readjusted.
Close the cover after completing the system test.

WARNING: The LF-module must never be operated without an antenna.
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2.3 Installation of the Compact version 
See Figure 2

Opening the housing:
There are two Allen screws (socket screws) on the bottom side of the housing. Loosen
the screws (do not remove entirely). The cover can then be pulled forward.

The electronic components are mounted on a base plate. In order to remove them from the
bottom of  the housing,  disconnect  the LF antenna and remove the two screws of  the
locking bar. You can then slide the locking bar up and remove the base plate.

Attachment:
The  corresponding  mounting  holes  are  provided  for  the  installation.  The fixing  screws
supplied can be used for this purpose.

Feed line:
Cables can be inserted through the opening at the rear of the housing.

Insert base plate: 
Insert the base plate again, slide and fix the securing latch above it.

Closing the housing: 
After  connecting  the  modules  to  the  power  supply,  etc.,  the  antenna  cable  must  be
connected  again  to  the terminal  X4  of  the LF-module  (see  Figure 31,  Table  2).  Then
replace the cover, but do not close it completely. Set the range of the sensing field with the
help of potentiometer PD1 (Figure 31, Table 2) Check the field range with a transponder
(transponder LED blinks when it is in the field). If necessary, the field must be readjusted.
Use the hexagonal head screw to close the cover after completing a system test.

WARNING: The LF-module must never be operated without an antenna. 
Table 1: Detector unit board (HF-module)

2.4 Outdoor stele installation
(see Figure 4)

The outdoor stele is available in two versions. Depending on the substrate, the stele is
either dowelled or anchored into the ground (see Figure 19).
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Figure 19: Installing the outdoor stele

2.5 Adding outdoor antenna detection fields

Outdoor  or  external  antennas  are  available  in  several  versions.  Some  versions  are
designed  for  the  even  wall  or  ceiling  installation  (see  Figure  20),  flush  mounting  or
hanging from a ceiling canopy. Other versions can be used to monitor the entire land plot
boundaries or wide driveways by means of loop antennas.

The use of external antennas has the following advantages:
· The detection field is independent of the installation location of the 
detection unit.
· The antenna can be mounted inconspicuously as a surface or 
flush-mounted    

version.
· Installation costs can be reduced.
· The electronic parts can be protected from vandalism by mounting 
them in or on the ceiling.

When operating with an additional antenna, the internal antenna is disconnected and the
external antenna is connected to the X4 terminals (Figure 31, Table 2).

There is no provision for the operation of multiple antennas in parallel or series.

http://bzw.an/
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Figure 20: Example of remote LF antenna

2.5.1 Additional antenna as a ring loop

An additional antenna as a ring loop is used when a detection field with a radius of over 6
m is required, e.g. if an outside exit is to be secured.

In this solution, the electronics of the loop need to be adjusted (the parameters of the 
loop need be tuned to the detection unit).

The Compact version is recommended for antenna loops, as this version has the 
necessary control range.

The ring loops can be ordered ready for installation. There are three versions of the ring 
loop to choose from:

Loop diameter: 0.3 m diameter detection field: 6 m
Loop diameter: 0.6 m diameter detection field: 12 m
Loop diameter: 1.5 m diameter detection field: 18 m

When operating with an additional antenna, the internal antenna is disconnected and the 
external antenna is connected to the X4 terminals (Figure 31, Table 2).

Multiple antennas cannot be operated in parallel or series.
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2.5.2 Additional antenna as a loop solution

An additional antenna as a loop solution is used when a detection field with a diameter of
over 18 m is required, or a wide outdoor driveway and/or extensive land plot boundaries
are to be secured.

In this solution, the electronics of the loop need to be adjusted (the parameters of the
loop need be tuned to the detection unit).

The  Compact  version  is  recommended  for  antenna  loops,  as  this  version  has  the
necessary control range.

The loop antennas can be ordered ready-for-installation with up to 75 m, or self-made
with 3 x 2.5 mm NYY cable.

When operating with an additional antenna, the internal antenna is disconnected and the
external antenna is connected to the X4 terminals (Figure 31, Table 2).

Multiple antennas cannot be operated in parallel or series.

Make sure that the installation of the ground loop is considered during the planning stage,
and that,  in addition  to the functionality  of  the loop,  the HF wireless  communication  is
guaranteed. It  is important that there is line of sight between the detector unit  and the
furthest  point  of the loop antenna.  The use of an auxiliary  external  HF antenna with a
ground loop of up to 75 m length is also recommended, to improve the reception sensitivity
of the detector unit (see Section 2.6).

2.5.3 Ground loops/loop antennas/loop ring installation

Ground loops can be installed in or under all soil conditions.

The ground loop must be laid absolutely parallel (see Figure 21, dimension B). Otherwise
its functionality  will  be limited to a great extent. Changing the distance between lines
leads to differently sized detection field ranges. Loops are generally installed in a ring
pattern.

The ground loop target distance for dimension B is 0.3 m (see Figure 21). If the distance
is less than 0.2 m or greater than 0.5 m, it is likely that there will be significant losses in
the detection field. It is recommended that the feed line be laid at a depth of approx. 0.5
m. The feed line is also surrounded by a detection field -- even if only to a small degree.
False alarms are prevented if the cables are laid at a greater depth.
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The ground loops can also be laid in a sickle or U shape. Here, it is only important that
the dimension B (see Figure 21) be adhered to.

When larger loops are used, it is important to note that there is a HF connection between the
transponder and the detector unit. If the reception quality is not sufficient, an auxiliary HF
antenna must be used to ensure reliable data transmission.

WARNING: The figures shown here for loop installation only apply to the V-system.

Figure 21: Specifications for the installation of ground loops

Always install the forward and return lines at the same depth and distance!



2.5.3.1 Ground loop/ring loop for unsealed surfaces, lawn/garden

In lawns, the recommended loop installation depth is 0.3 m - 0.5 m (see Figure 21). For
areas which are resurfaced after installation, e.g. garden areas, the installation depth must
be at least 0.4 m so that the loop cannot  be damaged by spades,  rakes, mowing and
mulching equipment,or other tools.

2.5.3.2 Ground loop/ring loop for sealed surfaces, asphalt

In paved surfaces, the surface of the asphalt must be cut widely enough to allow the loop
to be installed at least 20 mm below the upper surface. The loop is placed into the slot
and then covered again with cold bitumen (see Figure 21).

2.5.3.3 Ground loop/ring loop for paved areas

The pavement must be removed at the planned installation site. Enough underlying rubble
must be removed so that a channel of at least 3 cm is created (with pavements covered by
surfaces of up to 10 cm, see Figure 21). The loop is placed in this channel and covered with
sand, which is then levelled. Then the pavement can then be re-laid.

2.5.4 Field expansion of the ground loop/longitudinal loop

An important aspect when installing the ground loop is the detection field extension (see
Figures  22  and  23).  The  detection  field  expansion  is  adjustable  via  the  rotary
potentiometer PD1 of  the detection unit  (see Figure 31 Table 2).  To ensure a complete
detection, the field must be extended upwards by a minimum of 2.50 m (see Figure 23). It is
therefore important that the burial depth of the loops (see Figure 21) be precisely adhered to.

Figure 22: Maximum ground loop field extension -- top view

21
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Figure 25: LF antenna, door frame, cross-section

To  ensure  optimum  performance of  the
electronic  oscillator  circuit  when  the
capacity  is  ideally  proportional  to  the
inductance.
For example,  if  iron enters the field,  the
inductance  changes  and  the  oscillating
circuit  no  longer  works  correctly.  This
reduces the detection range.
                                                          
                                                           Figure 23: Field extension of ground loop --cross-section

2.5.5 Additional antenna for installation in a door frame

The electronic circuit of the LF-module is prone to interference in the presence of larger
amounts of metal in the detection field. If a larger amount of metal is introduced into the
detection field (e.g. dining tray cart, bed frame, or similar), this changes the shape and
range of the field.

This field carryover effect can be used positively under certain external conditions. An
example of this is when a LF antenna is installed in a steel door case (see Figure 24 and
Figure 25).

If the door frame is made of sheet steel, the detection field moves around the door frame,
thus completely covering the passage area of the door (see Figure 27). For this purpose,
it is usually sufficient to set the detection field range to a low to medium level. If the door
frame is made of wood, the detection field spread is normally spherical (Figure. 16).

WARNING:  The usability of this antenna form is largely dependent on the type, size,
etc., of the door frame or door. Therefore the functionality of at least one door should be
checked as an example prior to final installation. Note that this antenna form can only be
used with single-leaf doors. It should also be noted that this antenna form cannot be
used with a door lock function (see Section 7.2), as the detection field extension is not
spherical.

Figure 24: LF Additional antenna for installation in a steel door frame



The use of  this  form of  antenna is  especially  suited  for  new buildings  because  the
antenna can be installed so as to be completely hidden. Installation in a door frame is
easy.

It is important to ensure during assembly that the antenna is fitted flat to the door 
frame and secured well.

An installation in existing buildings is also possible, depending on the structure involved.
See Figure 26

Antenna Measurements:
Width: 65 mm
Height: 150 mm
Thickness: 10 mm
Connection cable: 120 cm, 1.5 mm2

If the door frame is smaller than the dimensions of the
antenna, please contact us before placing an order. In
order to make any adjustments to the antenna shape,
please provide the inside dimensions of the door frame
(frame profile width).

Figure 27: Detection field extension: LF antenna
when installed in a door frame of sheet metal/steel
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Figure 26: LF antenna,
door frame construction



Figure 28: Additional HF antenna
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2.5.6 External antenna detector unit

An additional HF antenna (868 MHz) is required if the
HF wireless range of the transponder to the detector
unit  is  not  sufficient.  This often occurs  in large loop
solutions  (see  Section  2.5.2).  Therefore,  since  large
areas or  passageways are to be monitored,  the HF
wireless range required may be correspondingly higher.
An  additional  HF  antenna  increases  the  detection
sensitivity  of  the HF-module  and  thus  the  reception
range.

The additional HF antenna is equipped with a plug-in
module.  In  the  case  of  HF-modules,  it  must  be
connected to the X7 plug contacts during installation
(Figure 29, Table 1).
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3. Module Descriptions

3.1 Description: Detector unit HF-module

The HF-module receives the HF (868 MHz) transponder messages.  In addition, the HF-
module transmits a detection confirmation to the transponders (Confirmed). Depending on
the identification number of the transponder and the programming of the HF-module, the
corresponding relay or CPU outputs are enabled.

A common installation solution is the stand-alone operation. For this purpose, the HF-
module has two relays (K1, K2) available. The relay contacts are listed on the X2 terminal
block (see Figure 29, Table 1). The switching behaviour of each of the relays can be
programmed differently (see Section 5.2). According to the requirements of the situation,
the relay switches can operate permanently or pulsed, with or without pull-in delay, and
with or without self-locking (permanently on).

Person identification in stand-alone mode:
The HF-module can be fitted with an identification circuit board. This means that up to 5
persons or groups may be identified (see Section 7.3 and Section 7.3.1).

The HF-module has two digital inputs for further functions and links:

· Opto IN 1 on the X3 terminal block (see Figure 29) is a reset input. This 
suppresses or stops the switching operation of relays 1 and 2. A carer 
transponder located in the detection field has the same function when the 
switch is pressed (see Section 1.2.2 and Section 9.3).

· Opto IN 2 on the X3 terminal block (see Figure 29) is a reed switch input, which in 
the closed state operates only the relay 2 switch. When open, relay 1 and relay 2 
and the CPU outputs are active.
This feature is used, for example, in the door locks (see Section 7.2).

When using the opto inputs, care must be taken to ensure what type of switching actuator is
used. If a simple reed or similar is used, the wiring must be implemented differently than if a
potential  switching actuator is applied. If a simple reed switch used, an additional  ground
jumper must be inserted. When the jumper is inserted, the actuator and HF-module will have a
common ground. If a voltage is applied to the optical input across the actuator, the jumper may
not be inserted. See Section 7.2 and Section 7.7 for application examples.

By simultaneously pressing the S1 and S2 switches (approx. 1 sec.) of the HF-module, a
restart or reset is applied without changing the programming. During the restart, the LEDs
will  blink  (red  and  green).  After  the LEDs  stop blinking,  the HF-module  is  ready  for
operation again.



X1.1 + 10-36 V
X1.2 GND

X6.1 IMCLR
X6.2 5 V
X6.3 GND
X6.4 SD
X6.5 SC

X3.1 5 V
X3.2 Out1
X3.3 Out2
X3.4 Out3
X3.5 Out4
X3.6 Out5
X3.7 Out6
X3.8 GND
X3.9 Opto -

X3.10 option 1
X3.11 option 2
X3.12 5 V

Figure 29: Diagram of detector circuit board (HF-module)

X2.1 K3 closer
X2.2 K3 pole
X2.3 K3 opener
X2.4 K2 opener
X2.5 K2 pole
X2.6 K2 closer
X2.7 K1 opener
X2.8 K1 pole
X2.9 K1 closer

JP1 on: beeper is active
JP2 on: relay K3 is active
E1 LED (green) 3.3 volt
E2 LED (green) HF activity
E4 LED (orange)

Fault/Service

SW1 DIP switch 8-digit
SW2 DIP switch 8-digit

S1   Programming key
S2   Programming key

X5 not used
X5.1/X5.2 Sub-B/C/E plug-in 

module

X5.0.3/X5.1
.3

26
Table 1: Diagram of detector circuit board (HF-module)
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3.1.1 Basics of HF wireless communication

HF communication means that electromagnetic wireless waves transmit data between the
transponder  and  the  detector  unit  and  the  HF-module.  During  transmission  from  the
transmitter  to the receiver,  the signals  may be damped by different  factors.  The signal
strength is  therefore weaker,  the greater  the distance to be covered.  The transmission
range is consequently limited.

Certain  materials  may  further  influence  the  attenuation  of  the  signal  strength  and
additionally affect the range. For example, a wireless signal can penetrate a wall, but it
does not retain the same strength as when unobstructed.

Equipment and apparatus Damping
Wood, plaster, glass (no metal coating) 0 - 10%
Masonry wall 5 - 35%
Reinforced concrete 10 - 90%
Glass with metal coating 60 - 90%
Metal 90 - 100%

Benchmarks for assessing the wireless range  
Line of sight approx. 25 m in buildings, approx. 75 m outdoors
Plaster board/wood walls approx. 25 m, max. 5 walls
Masonry approx. 15 m, max. 3 walls
Reinforced concrete approx. 10 m, max. 1 wall

Bulkhead
Electromagnetic waves may be reflected by metal parts such as reinforcing rods, metal
foils  for  thermal insulation,  etc. The area behind the object  forms a so-called wireless
shadow (see Figure 30). If this is the case, no HF communication can be guaranteed in
this area.

Penetration angle  
An important factor in the attenuation of wireless signals is the angle at which a signal hits
a wall  or  an obstacle.  The incident  angle of  the signal  on contact  with  the absorbing
material alters the effective path of the signal (Figure 30). In the case of an unfavourable
penetration angle, the signal may be improved by repositioning the HF-module.

Interference sources
The  detector  units  will  not  interfere  with  each  other  if  they  have  received  different  ID
numbers. However, high-frequency transmitters, such as DECT phones, may be a source of
interference. It is therefore recommended that the distance between a detector unit and a
possible source of interference should be at least 50 cm.
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The resonant circuit is affected by large amounts of metal in the detection area. If a larger
amount of metal is introduced into the detection field (e.g. dining tray cart, bed frame, or
similar), this changes the shape and range of the field. The LF-module is therefore equipped
with an automatic peak matching capacity. Automatic peak matching detects these changes
and adjusts the detection field within a few milliseconds.

Figure 30: Penetration angle and wireless shadow

3.2 Description: Detector units LF Lxx1.00 and F4.02

LF stands for low frequency. The LF-module creates an electromagnetic detection field.
The resonant circuit of the LF antenna and the capacity of the LF-module oscillates at
125kHz. The detection field is spherical around the LF-module (see Section 2.1).

The general range of the detection field is adjustable with the jumper JP1 (see Figure
31). The insertion placement of the jumper JP1 may only be changed in OFF mode!

· If the jumper is not inserted, the following applies:
Range LF-module Basic 0.5 m to 2.0 m in  radius.
Range LF-module Basic 1.0 m to 3.0 m in radius.

· If the jumper is inserted, the following applies:
Range LF-module Basic 2.0 m to 4.0 m in  radius.
Range LF-module Basic 3.0 m to 6.0 m in radius.

The detection field range can be fine-adjusted using the potentiometer PD1 (Figure 31,
Table 2).



The detection field can be enabled or disabled with external actuators (e.g. reed contact). An 
application example is the disabling of the detection field through a door contact (see Section 7.1). 
The power supply status is indicated by the green LED E1 (Figure 31, Table 2).

In the F4.02 version,  the heartbeat  is displayed as a short red LED E2 pulse blinks
every ten seconds (see Figure 31, Table 2).

WARNING: If an error or a fault occurs, e.g. a wire break in the LF antenna, the red LED E2 will blink
(Figure 31, Table 2). The error message is also registered via HF wireless (868 MHz) with the HF-
module. The HF module then activates the fault relay K3 (see Figure 29, Table 1). Section 11
describes how to interpret and respond to error messages.

Because the LF communicates via wireless waves with the HF-module, it is possible for the two
modules to operate in different housings. Through this separation, the HF-module may be installed
where it must be connected, for example, on the contact module of the carer call system. The LF-
module is then installed on the required door or in the required area, and only requires power supply
(see Section 7.4).

Moreover, it is possible to operate two LF modules with one HF-module. One LF-module becomes
the "master module" and the other a "slave module". The slave module synchronises with the
master module to ensure no gaps in the detection fields. The synchronization is visible via a red
LED signal on the slave module which blinks approx. every 10 seconds.

For applications such as movement direction detection or the operation of a second antenna, refer
to Section 6.4 and Section 7.5. It is possible to operate several LF modules with one HF-module
(see Section 8.1). The LF-module version F4.02 offers further setting possibilities, such as LF-crc,
HF-crc, heartbeat period. Reprogramming of the transponder is described in Section 9.5.

Figure 31: Diagram of detector circuit board (LF-module) 29



X1.1 + 12-26 V

X1.2 GND
X2.1 
(optional)

K1 closer

X2.1 
(optional)

K1 pole

X2.1 
(optional)

K1 opener
X3.1 GND

X3.2 Opto in1

X3.3 Opto in1

X3.4 5 V

X4.1 125 KHz antenna

X4.2 125 KHz antenna
X7 Socket HF antenna

SW1 DIP switch 8-digit

SW2 DIP switch 4-digit
S1 Programming key

B1 
(optional)

Signal

E1 LED green
E2 LED red

F1 Fuse T 1, 6 A

PD1 Range adjustment

JP1 Performance of LF field

JP 2 (opt.) Signal transmitter B1 active

JP 3 (opt.) Relay K1 active

3 0

Table 2: Legend of detector circuit board (LF-module)
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4. Identification Number Setting

HF-modules and LF-modules which together make a detector unit are factory set to the
same ID number. This is essential for communication between the two modules. If multiple
detector units are present in a building, they must each be given different IDs. Otherwise,
this may result in unintended switching actions.

4.1 Identification number of receiving unit (HF-ID)

The settings take place through SW1 DIP switches in dual/binary system. The value of the
DIP switch is a sum total, depending on the switch position. This binary value is given during
programming (see Figure 32).

To enter the setting options for the HF-ID, all DIP switches on the SW2 must be set to
OFF (see Figure 39).

WARNING:  The  HF-module  and  the  corresponding  LF-module  must  have  the  same
identification number.

Figure 32: DIP switch identification number

In Example 1 (see Figure 33), the DIP switch setting gives a decimal value of 3
In Example 2 (see Figure 34), the DIP switch setting gives a decimal value of 5

Figure 33: Example 1:
Identification number 3

Figure 34: Example 2:
Identification number 5

WARNING:  Identification numbers between 1 and 254 inclusive may be assigned. An
identification number "0" does not exist!

To  set  the programming,  S1  must  be  pressed  for  6  seconds  S1.  The  simultaneous
blinking of the LED E2 and E4 signals  indicates  successful  programming (Figure 29,
Table 1).



4.2 Identification number of receiving unit (LF-ID) versions Lxx 1:00 and F4.02
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The settings take place through SW1 DIP switches in dual/binary system. The value of the
DIP switch is a sum total, depending on the switch position. This binary value is given during
programming (see Figure 32).

WARNING: The HF-module and the corresponding LF-module must have the same 
identification number

Version Lxx-1:00
DIP switch SW2/4 "on" (see Figure 35).

Figure 35: DIP switch identification number

Version F4.02
DIP switch SW2/4 "off" (see Figure 36).

Figure 36: DIP switch identification number
In Example 1 (see Figure 37), the DIP switch setting gives a decimal value of 3
In Example 2 (see Figure 38), the DIP switch setting gives a decimal value of 5

Figure 37: Example 1:
Identification number 3

Figure 38: Example 2:
 Identification number 5 

To set the programming, press and hold the S1 switch for 6 seconds. The LED E2 will
illuminate when the programming is successful (Figure 31, Table 2).



5. Programming the Detector Unit HF-module
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The HF-module is programmed via DIP switches SW1 and SW2 (Figure 29, Table 1).

Note
In  the  older  version  of  the  HF-module,  (V3  Hux  2.03)  two  programming  levels  were
provided. This is no longer the case in the current version (V4 Hux 3101).

SW1 and SW2 are respectively provided with 8 DIP switches. The SW2 is used to select
the setting option and the SW1 to set the option. The programming is applied separately
for each setting option with a 6-second pressing of the S1 switch.

5.1 Reset/restart/delivery status

Press the S1 and S2 switches simultaneously for approx. 1 second to restart or reset the
HF-module  without  changing  the  programming  (see  Figure  29,  Table  1).  During  the
reboot, the LEDs blink (red and green). After the LEDs stop blinking, the HF-module is
ready for operation again.

The DIP switch setting shown in Figure 39 is the default setting of the HF-module. It is also
the reset setting. If you press S1 for 6 seconds, the following defaults are programmed:

· HFID = 1
· Relay 1/relay 2 off permanently.
· Relay 1/relay 2 have no self-locking function (relays switch off after the transponder

has left the detection range).
· Relay 1 switches with ON delay.
· HF-module = in stand-alone mode.
· Relay 2 on when a transponder with the ID from 1001 to 1005 is in the detection zone.
· Relay 3 (fault relay) switches in a pulsed manner.
· 2Byte_crc = off  (crc = cyclic  redundancy check) checksum verification for

data transmission (see Section 9.3).
· Tag_8xxx = off, escort function of the carer transponder through a presence in the

detection field (see Section 1.2.2 and Section 9.3).
· Heartbeat version = off, use only for network design (see Section 6.2 

and Section 9.3).
· Heartbeat checktime = 2 x 32 sec, use only for network design (see Section 6.2 

and Section 9.3).
· Protocol version 3, use only for network design.
· HardwareFlowControl = on, use only for network design.
· RS232 baud rate = 38400.
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Once the relay behaviour on the DIP switch has been selected, press and hold S1 programming key
for 6 seconds until the LED E2 and E4 start to blink (Figure 29, Table 1).

Figure 39: DIP switch default -- reset setting

5.2 Setting of relay 1/relay 2

To enter the setting options of the relay behaviour for relay 1 and relay 2, SW2 must be set as
shown in Figure 40. The grey DIP switches (colour as shown in Figure 40) show the selectable
options in this setting. In this setting option, DIP SW1/1 and SW1/5 do not function.

Figure 40: Settings: Behaviour of relay 1 and relay 2

The following settings apply to relay 1:
Pulse/continuous SW1/2: DIP switch to ON:  Relay 1 switches at 1/sec. pulse rate.

DIP switch to OFF:      Relay 1 permanently on. 
ON delay SW1/3:                                DIP switch to ON:        Relay 1 switches with 1 sec. delay.

DIP switch to OFF:     Relay 1 switches without delay.
Self-locking SW1/4: DIP switch to ON: Relay 1 stays in self-locking position until

                                                                                       the alarm is reset.
DIP switch to OFF: No self-locking. Relay 1 stops 3 sec. after the 

transponder leaves the detection field.
The following settings apply to relay 2:
Pulse/continuous SW1/6: DIP switch to ON: Relay 2 switches at 1/sec. pulse rate.

DIP switch to OFF:     Relay 2 permanently on. 
  ON delay SW1/7:                   DIP switch to ON:       Relay 2 switches with 1 sec. delay.

DIP switch to OFF:     Relay 2 switches without delay.
Self-locking SW1/8: DIP switch to ON: Relay 2 stays in self-locking position until the 

alarm is reset.
DIP switch to OFF: No self-locking. Relay 1 stops 3 sec. after the 
transponder leaves the detection field.



6. Mode Settings

The detector unit (HF-module) allows different modes to be used.

This includes: Stand-alone mode (see Section 6.1)
Network mode (see Section 6.2)
Repeater mode (see Section 6.3)
Movement detection mode (see Section 6.4)
Wireless relay mode (see Section 6.5)
FRK/Rel2 mode (see Section 6.6)

6.1 Stand-alone mode

To bring the detector unit into stand-alone mode, the DIP switches must be set as shown in
Figure 41. Once the settings have been selected, press and hold the S1 programming key for
6 seconds until LED E2 and LED E4 start to blink simultaneously (Figure 29, Table 1).

Figure 41: Settings: Stand-alone mode

The stand-alone mode is a common way of using the dementia-care system when
only  a  small  area  or  a  small  number  of  doors  need  to  be  monitored.  The  alarm
transmission takes place exclusively  via relay  contacts.  These alarm contacts can
be controlled  by  any  carer/visual  paging/telephone  system or  through  a  separate
dialler.

The following modes settings are possible only in stand-alone mode:
- Repeater mode (see Section 6.3)
- Movement detection mode (see Section 6.4)
- Wireless relay module (see Section 6.5)
- Reed contact switches relay 2 (see Section 6.6)

Types of applications:
- Field shutdown via door contact (see Section 7.1)
- Door locking (see Section 7.2)
- Group selection with ID board (see Section 7.3 and Section 7.3.1)
- Remote antenna (see Section 7.4)
- Two/multi-antenna mode (see Section 7.5 and 8.1)

- Off switch (see Section 7.7) 35
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6.2 Network mode

Network solutions are offered only in conjunction with the software version of our system. The
individual units are connected via LAN cable to a control centre. This control centre makes it
possible, through the ESPA 4.4.4 or ESPA plus interfaces (interface standards), a telephone
connection and via an alarm interface card, to communicate the alarm signal to a pager or other
alarm. In addition, PC's in the network can receive the alarm messages.

The  HF-module,  by  activating  the  network  function  and  with  a  network  adapter  (TCP/IP
extension), can be controlled in the network from a central point.

To enable communication with a PC/server, the HF-module has a Sub-B/C/E plug module (X5.1-
2), on which a TCP/IP port can be plugged (see Figure 29, Table 1). The TCP/IP port allows the
HF-module to be directly integrated into existing networks.

With a larger number of connected HF modules in the system, a dedicated network for
the Guardian Angel system is recommended.

To bring the detector unit into wireless relay mode, the DIP switches must be set as shown in Figure
42. After the settings have been selected, press and hold the S1 programming key for 6 seconds
until LED E2 and LED E4 start to blink simultaneously (Figure 29, Table 1).

Figure 42: Settings: Network mode

The relay 1 is on only when it is driven by the software.

6.2.1 Redundancy function

Relay 2 has a redundant function in the network mode. Relay 2 only responds when a transponder
with an ID from 1000 to 1999 is in the detection zone.  An additional  function is the alarm
suppression via a transponder with the ID numbers 8000-8999. However, the relay must be
connected to the network for the switch to function. In the event of a network failure or wire
breakage in the network line, this leads to no alarm passing to the light alarm system/carer call
system. In this case, the connection requirement is cancelled. Relay 2 then triggers the redundant
alarm, for example, an acoustic signal transmitter.

Certain  network  mode relay  behaviour,  e.g.  a  door  block,  must  be adjusted  for  with
specific relay behaviour patterns.
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The network solution offers the possibility  of resetting via an opto input, or of disabling the
detection field via a reed switch (see Section 3.1).

The network mode is the second most common type of application used in the dementia-care
systems.  It  is  used when a larger  area and a larger  number  of  doors (it  is  in  any case
recommended for more than 4 doors) must be monitored.

Within a network, additional modules with the following modes settings can be used:
- Repeater mode (see Section 6.3)
- Wireless relay module (see Section 6.5)
- Wireless reed contact (see Section 6.7)

The modules with the above settings cannot, however,  be connected via TCP/IP (network
protocol, data transmission via LAN). The connection requires a heartbeat monitoring function
(see  Section  9.3).  In  order  to  carry  out  this  monitoring,  each  additional  module  must  be
subsequently adjusted to the closest HF-module (see Section 8).

Types of applications:
- Field shutdown via door contact (see Section 7.1)
- Door locking (see Section 7.2)
- Remote antenna (see Section 7.4)
- Two/multi-antenna mode (see Section 7.5 and Section 8.1)
- Off switch (see Section 7.7)

The person or group selection option is implemented in the network version of the software. Each
transponder can be assigned a personal ID (identification number) in the network version. This
makes it possible to personalise an alarm. For example, a name, an image and an instruction can
be represented on the PC or communicated to the individual nurse call systems.

6.3 Repeater mode

The repeater  mode is used when the HF reception quality is impaired due to environmental
influences. The repeater mode can also be used if a larger spark gap must be bridged and wiring
cannot be carried out.

In repeater mode, the receiving unit repeats all HF transmissions it receives. These include the
heartbeat monitoring of connected modules as well as all transponder broadcasts.
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To bring the detector unit into repeater mode, the DIP switches must be set as shown in Figure 43.
Once the settings have been made, press and hold the S1 programming key for 6 seconds until
the LED E2 and E4 start to blink simultaneously (Figure 29, Table 1).

Figure 43: Settings: Repeater mode

The repeater must have the same ID as the HF-module to which the messages are to
pass. No further adjustments need to be made to the HF-module itself.

Each module whose signal is to be repeated over the repeater must be adjusted to the
repeater and the HF-module. To do this, adjust the repeater as described in Section 8.

Transponder messages are always repeated by a repeater. No further settings need to be
made.

6.4 Movement detection mode

Several LF modules may be adjusted to one HF-module, creating a running series of detection
fields. However, a maximum of two detection fields may be synchronised together. If more
than two detection fields required, they must not overlap, since this leads to field failures.
Section 8 and Section 8.1 describe how to adjust a larger number of LF modules to an HF-
module.

For the synchronisation of the detection fields, one LF-module must be configured as a master
and the other LF-module as a slave. The slave module synchronises with the master module to
ensure no gaps in the detection fields. The synchronization is visible via a red LED signal on the
slave module which blinks approx. every 10 seconds.

Operation:

1. Setting the HF-module detector unit 

To bring the detector unit into movement detection mode, the DIP switches must be set as
shown in Figure 44. Once the settings have been selected, press and hold the S1 programming
key for 6 seconds until LED E2 and LED E4 start to blink simultaneously (Figure 29, Table 1).



39

Figure 44: Settings: Direction detection mode

2a. Setting the LF-module master version Lxx1.00

One of the LF modules must be set as the master. Therefore, the LF-module must have 
the same ID as the HF-module. The DIP switch SW2/4 is set to OFF (see Figure 45). 
This defines the LF-module as slave.

WARNING: Identification numbers between 1 through 254 may be assigned. You   
cannot set "0" as an identification number.

Once the settings have been selected, press and hold the S1 programming key for 6 
seconds. The LED E2 will illuminate if the programming is successful (see Figure 9, 
Table 2).

Figure 45: Example: LF-module master programming

2b. Setting the LF-module master version F4.02

One of the LF modules must be set as the master. For this, the LF-module must have the
same ID as the HF-module  (already  set  in  point  4.2).  The DIP switches SW2/4 and
SW1/8 are set to ON (see Figure 45). This defines the LF-module as slave.

WARNING:  Identification  numbers  between  1  through  254  may  be  assigned.  You
cannot set "0" as an identification number..

Once the settings have been selected, press and hold the S1 programming key for 6
seconds. Successful programming is signalled by the LED E2 (Figure 9, Table 2).
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3a. Setting the LF-module master version Lxx1.00

The second LF-module must be set as the slave. Therefore, the LF-module must have the
same ID as the HF-module +1. The DIP switch SW2/4 is set to OFF (see Figure 46). This 
defines the LF-module as slave.

Once the settings have been selected, press and hold the S1 programming key for 6 
seconds. The LED E2 will illuminate if the programming is successful (Figure 31, Table 2).

Figure 46: Example: LF-module slave programming version Lxx1.00

3b. Setting the LF-module slave version F4.02

The second LF-module must be set as the slave. For this, the LF-module must have the 
same ID as the HF-module +1. The DIP switch SW2/4 is set to ON and SW1/8 to OFF 
(see Figure 46). This defines the LF-module as slave.

Once the settings have been selected, press and hold the S1programming key for 6 
seconds. The LED E2 will illuminate if the programming is successful (Figure 31, Table 2).

Figure 47: Example: LF-module slave programming version F4.02

A short flash of the LED E2 confirms the synchronisation of LF-module master version 
Lxx1.00, and the synchronisation of version F4.02 is confirmed by two short flashes.

WARNING: The LF-ID number of the external field must always be an even 
number.

WARNING: Both LF modules must be of the same version!



4. Function test

If a transponder worn by a person with dementia, or patient transponder, is detected in
the inner field, relay 2 responds according to the programming configured.

If a patient transponder is detected in the outer field, relay 2 remains enabled.

If a patient transponder leaves the outer field to go beyond the field, relay 1 responds
according to the programming configured. Relay 2 is no longer enabled.

However, when a patient transponder returns to the outer field, relay 2 is enabled, rather
than relay 1.

6.5 Wireless relay mode

It is possible to use an additional HF-module as a wireless relay module. This enables to
carry out switching operations at remote locations, without the need for complex cabling.
Only a power supply to the wireless relay module is required.

The switching  command is  transmitted via  wireless  from the HF-module  to  the
wireless relay module.

Operation:

1. Settings on the HF-module

To  enter  the  HF-module  setting  options  in  order  to  add  additional  wireless  relay
modules, the DIP switch SW2/4 and SW2/7 must be ON (see Figure 48). The grey DIP
switches (colour as shown in Figure 48) show the selectable options in this setting.

The number of additional  modules is limited to 7 pieces per HF-module.  The desired
number is selected via the DIP switches SW1/6-8. This DIP switch SW1/8 has the value
"1", SW1/7 the value "2", and SW1/6 the value "4". The number of additional modules is
the gross total of the selected DIP switch positions.

Once the settings have been selected,  press and hold the S1 programming key for 6
seconds until LED E2 and LED E4 start to blink simultaneously (Figure 29, Table 1).

Figure 48: Adding wireless relay modules
41
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2. Settings on the wireless relay module

To bring the detector unit into the wireless relay mode, the DIP switches must be set as shown in
Figure 49. After the settings have been selected, press and hold the S1 programming key for 6
seconds until LED E2 and LED E4 start to blink simultaneously (Figure 29, Table 1).

Figure 49: Settings: Wireless relay mode

For the HF-module and the wireless relay module to communicate with each other, both
must have the same ID number. In addition, the characteristics of the relay outputs must
be selected (see Section 5.2).

The HF-module  monitors  the wireless  relay  module  through a regular  heartbeat  (see
Section 9.3).

6.6 Wireless reed contact relay 2-mode switches

The relay 2-mode offers the possibility to control the relay 2 of the detector unit via a wireless
reed contact. In this mode, the other functions are largely restricted. The HF-module acts as a
relay which is controlled by wireless. If the LF-module is adjusted to the HF-module, the mode
allows the control of the relay 1 when a resident or patient transponder is in the corresponding
detection area.

To bring the detector unit into wireless relay mode, the DIP switches must be set as shown in
Figure 50. After the settings have been selected, press and hold the S1 programming key for 6
seconds until LED E2 and LED E4 start to blink simultaneously (Figure 29, Table 1).

See Section 5.2 to set the switching behaviour of relay 2 .

Figure 50: Settings: Relay 2-mode
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6.7 Wireless reed contact

The wireless reed switch replaces the wired reed switch on the HF-module (see Section
7.1 and Section 7.2). The ID number of the wireless reed switch must be identical to that
of the HF-module. It can be set on the DIP switches SW1/1-SW1/8.

SW2/1-SW2/2, functions may be selected and set via the DIP switches.

The DIP switch SW2/1 enables/disables the wireless reed contact.

The DIP switch SW2/2 selects the function of the input (see Figure 51). The input can
be used as a reset switch for pending faults. However, an additional wired reed switch
may also be connected, for example, to monitor an additional door.

The DIP switch SW2/3 enables/disables the de-bounce function. This prevents unwanted
actions being triggered after a door swings closed.

The DIP switch SW2/4, through the activation of the reed contact function, can become
a  motion  detector.  However,  motion  detection  is  only  used  in  Home  Monitoring
situations and is therefore of no further relevance in this particular case.

For the planned programming to be accepted, the battery must be removed for about 5
seconds. After re-inserting the battery (note polarity), the programming is enabled.

The wireless reed contact cannot be applied on the LF-module.

Figure 51: Top view of wireless reed contact circuit board
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Figure 52: DIP switch assignment of wireless reed contact

Programming examples: Wireless reed contact:
Example 1:  Reed contact is enabled, input with reset function of the 

self-lock is active
· DIP switch SW2/1 ON> reed contact active
· DIP switch SW2/2 ON> input has reset 
function
· DIP switch SW2/3 OFF> disables the press-
in function

· DIP switch SW2/4 OFF> disables the motion detector

Example 2:            Reed switch is not activated, only the input 
with reset function of the self-lock is active.

· DIP switch SW2/1 OFF> disables the press-
in function
· DIP switch SW2/2 ON> input has reset 
function
· DIP switch SW2/3 OFF> disables the press-
in function
· DIP switch SW2/4 OFF> disables the motion
detector
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7. Application Possibilities

7.1 Field shutdown via door contact

The detection field can be switched off by means of a reed contact.

The field shutdown is recommended when a person prone to disorientation may move
freely in the area of the monitored door. The detection field is only enabled when the door is
opened.

The reed contact must be connected to terminals X3.3 and X3.4 (see Figure 53). When the
door is closed, the field is switched off (reed contact closed). When the door is opened, the
field is switched on (reed contact opens). If a transponder is within the sensing field, an alarm
is triggered.

No wireless reed switch can be operated on the LF-module.

Figure 53: Circuit diagram: Field shutdown via door contact 

7.2 Door locking 

Control of door-closing magnets:

Relay 2 is used to activate the idle current opener or door holding magnets. Relay 1 and
CPU 1-5 are used for alarm functions.
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WARNING: If a door tumbler is to be set in network mode, the specific relay behavior of this mode
must be considered (see Section 6.2). In this case, the control of the door holding magnets or idle
current opener is made via relay 1.

If the door is closed and a person subject to disorientation enters the detection field, the closing
feature is activated and the alarm is suppressed via the reed contact on terminals X3.11 and X3.12
(Figure 54). There is, therefore, only an alarm signal when the door is open and a person subject to
disorientation enters the detection field.

When using the opto inputs, care must be taken to ensure what type of switching actuator is active.
If a simple reed or similar is used, the wiring must be implemented differently than if a potential
switching actuator is applied. If a simple reed switch used, an additional ground jumper must be
inserted (see Figure 54). When the jumper is inserted, the actuator and HF-module have a
common ground. If voltage is supplied to the optical input across the actuator, the jumper may not
be inserted.

Figure 54: Circuit diagram: Door lock
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Figure 55: Terminals: HF-module door contact with external power supply

Both individual residents and groups may be controlled through the door lock. The door
will not be locked, but any use of the door will be reported.

To allow individual  transponder  groups  to  be exempt  from the relay  2 (lock)  control,
appropriate adjustments must be made (see Section 7.3).

7.3 Group Selection

The HF-module can distinguish between up to 5 transponder groups.

Thus, for example, an alarm for residents of group 1, and a door lock for residents of
group 2 can be triggered.

To enter the additional setting options, the DIP switch SW2/7 must be set to ON (see
Figure 56). The grey DIP switches (colour as shown in Figure 74) show the selectable
options in this setting. To select a group, the corresponding DIP switch must be set to
ON.

Group 1: ID 1001 DIP SW1/1
Group 2: ID 1002 DIP SW1/2
Group 3: ID 1003 DIP SW1/3
Group 4: ID 1004 DIP SW1/4
Group 5: ID 1005 DIP SW1/5

Figure 56: DIP switch settings for group selection
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The group selection is only valid for relay 2. Relay 1 is always on when a transponder is
located in the detection field, unless a reed contact is fitted in the door. In this case, the
alarm via relay 1 is suppressed with the door closed (see Section 7.1).

After the settings have been selected, press and hold the S1programming key for 6 seconds
until LED E2 and LED E4 start to blink simultaneously (Figure 29, Table 1).

Perform a function test.

Example of group selection:

An exit door is provided with a group selection and a door lock (see Section 7.2).

Example of the programming, Figure 57: Groups 1-3 are ON
  Groups 4-5 are OFF

Figure 57: Example of programming group selection

If  a  member  of  groups  1  to  3  enters  the  detection  field,  relay  2  (door  tumbler)  is
activated. If the door is opened when the field is entered, an alarm will be triggered via
relay 1. If the door is closed when the field is entered, the alarm is suppressed by the
reed contact (see Section 7.2 and Figure 67).

If a member of group 4 or 5 enters the detection area, the closure function will not be
activated. If the door is opened when the field is entered, an alarm will be triggered via
relay 1.

If  the door is  closed when the field is entered,  the alarm is suppressed by the reed
contact (see Section 7.2 and Figure 67).

7.3.1 Identification board

The identification circuit  board allows the connection of  separate relay outputs for 5
people or 5 groups of people. A connection via potential-free contacts to a call system or
to a dialler is provided.

The identification board is connected and controlled via the HF-module CPU outputs
(see Figure 58).
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The CPU 6 output is switched on by pressing the button on the carer transponder while in
the field. This allows to reset the light alarm system or dialler.

A standard number of 5 transponder groups is pre-programmed, in conjunction with the
switch 5 separate relays on the identification board. The relays of the identification circuit
board  respond  according  to  the  relay  programming.  The  programming  of  relay  1  is
described in Section 5.2.

Figure 58: Circuit diagram: Identification board
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7.4 Positioning of the LF-module

LF-module (reader)  and HF-module (detector  unit)  can be mounted and operated in two
different housings. It is important to make sure that the HF wireless link between the two
modules and the transponders, which are then in the LF field, is guaranteed.

Figure 59: Remote detection field

7.5 Additional LF-module, two-antenna operation

Several LF modules can be operated via one HF-module. Thus, for example, two doors
may be monitored simultaneously (Figure 60).

The sensing fields must synchronise with each other in the two-antenna mode. However, a
maximum of two detection fields may be synchronised together. If more than two detection
fields are required, they must not overlap. Otherwise, field failures may occur.

Sections 8 and 8.1 describe how to adjust a larger number of LF modules to an HF-
module.

To ensure synchronisation of the detection fields, one LF-module must be configured as a
master and the other LF-module as a slave. The slave module synchronises with the master
module to ensure no gaps in the detection fields. The synchronization is visible via a red LED
signal on the slave module which blinks approx. every 10 seconds.

WARNING:  The alarm suppression with a carer  transponder  functions in stand-alone
mode for only one detection field at a time.



51

Figure 60: Example: Adding LF-module

Procedure:

1. Settings on the HF-module

To enter the HF-module setting options for the connection to additional LF modules, the
DIP switch SW2/4 must be set to ON (see Figure 61). The grey DIP switches (colour as
shown in Figure 61) show the selectable options in this setting.

The number of additional  modules is  limited to 7 pieces per HF-module.  The desired
number is selected via the DIP switches SW1/6-8. This DIP switch SW1/8 has the value
"1", SW1/7 the value "2", and SW1/6 the value "4". The number of additional modules is
the sum total of the selected DIP switch positions.

For the two-antenna operation, the value "2" must selected by switching the DIP switch
SW1/7 to ON.

Once the settings  have  been  selected,  press  and  hold  the  S1 programming  key  for  6
seconds until LED E2 and LED E4 start to blink simultaneously (Figure 29, Table 1).

Figure 61: Adding LF modules



2a. Setting the LF-module master version Lxx1.00

5 2

One of the LF modules must be set as the master. Therefore, the LF-module must have 
the same ID as the HF-module. The DIP switch SW2/4 is set to ON (see Figure 62). This 
defines the LF-module as slave.

WARNING: Identification numbers between 1 through 254 may be assigned. You cannot
set "0" as an identification number.

Once the settings have been selected, the programming key S1 must be pressed for 6 
seconds. The LED E2 will illuminate when the programming has been successful (Figure 
9, Table 2).

Figure 62: Example: LF-module master programming

2b. Setting the LF-module master version F4.02

One of the LF modules must be set as the master. Therefore, the LF-module must have
the same ID as the HF-module (already set in point 4.2). The DIP switches SW2/4 and
SW1/8 are set to ON (see Figure 62). This defines the LF-module as slave.

WARNING: Identification numbers between 1 through 254 may be assigned. You cannot
set "0" as an identification number.

Once the settings have been selected, press and hold the S1 programming key for 6
seconds. The LED E2 will illuminate if the programming is successful (Figure 9, Table 2).

3a. Setting the LF-module master version Lxx1.00

The second LF-module must be set as the slave. Therefore, the LF-module must have
the same ID as the HF-module +1. The DIP switch SW2/4 is set to OFF (see Figure 62).
This defines the LF-module as slave.

Once the settings have been selected, press and hold the S1 programming key for 6
seconds. The LED E2 will illuminate if the programming is successful (Figure 31, Table
2).



Figure 63: Example: LF-module slave programming version Lxx1.00

3b. Setting the LF-module master version F4.02

The second LF-module must be set as the slave. Therefore, the LF-module must have 
the same ID as the HF-module +1. The DIP switch SW2/4 is set to ON and SW1/8 to 
OFF (see Figure 64). This defines the LF-module as slave.

In order for the programming to be effective, press and hold the S1 switch for 6 
seconds.

Figure 64: Example: LF-module slave programming version F4.02

The LED E2 will illuminate if the programming is successful (Figure 31, Table 2). A short
flash of the LED E2 confirms the synchronisation of LF-module master version Lxx1.00,
and the synchronisation of version F4.02 is confirmed by two short flashes.

WARNING: The LF ID number of the external field must always be an even 
number.

WARNING: Both LF modules must be of the same version

7.6 Wireless Chime

A wireless chime is a very simple alarm option.

Use the wireless chimes for demonstration purposes or as an additional alarm
only, as the wireless chime is not self-monitoring!

To use the wireless chime, the transmitter must be supplied with voltage (12V DC) from
the power supply network of the detector unit (see Figure 65). Since the detector unit is
also designed for 24V DC, care must be taken to ensure that the power supply does not
exceed 12V DC.

The wireless door chime transmitter may otherwise be damaged. The wireless chime

via the relays. 53
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The external wireless chime receiver and the wireless chime should be operated with a
network power supply, rather than battery power.

The control of the wireless bell transmitter should be set to impulse and self-locking (see
Section 5.2). The alarm thus remains active until the caregiver resets the alarm.

Figure 65: Circuit diagram: Wireless chime transmitter

7.7 Off switch

If  the  self-lock  of  the relay  is  activated  during  programming,  it  can  be  cancelled  by
pressing a button and in the presence of a carer transponder in the detection field of a
detector unit (see Section 1.2.2).

It is also possible to cancel the self-lock by using a button on opto IN 1 between terminals
X3.2 and X3.4 (see Figure 66).

When  using  the  opto  inputs,  care  must  be  taken  to  ensure  what  type  of  switching
actuator is active. If a simple reed or similar is used, the wiring must be implemented
differently than if a potential switching actuator is applied. If a simple reed switch used,
an  additional  ground  jumper  must  be  inserted  (see  Figure  66).  When  the  jumper  is
inserted, the actuator and HF-module have a common ground. If voltage is supplied to
the optical input across the actuator, the jumper may not be inserted.
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Another possibility is to use the input of the wireless reed switch as a reset switch (see
Section 6.6).

Figure 66: Terminals: HF-module potential-free cancel button

Figure 67: Terminals: HF-module shutdown contact with
external power supply



56

8. Adding and Programming Modules

It is possible to adjust several modules to one HF-module. If this is the case, the extra
module is monitored via heartbeat. Additional modules can be: LF modules, wireless reed
contacts, and wireless relay modules.

The number of additional modules is limited to 7 pieces per HF-module.

8.1 Adding LF modules

For movement detection, this setting is not necessary. The programming steps described
in Section 6.4 would be sufficient.

To enter the HF-module setting options for the connection of additional LF modules, the
DIP switch SW2/4 must be set to ON (see Figure 68). The grey DIP switches (colour as
shown in Figure 68) show the selectable options in this setting.

The number of additional modules is limited to 7 pieces per HF-module. In addition, the
number of modules is dependent upon which data protocol (see Section 9.4) is used for the
connection to a server system in network mode (see Section 6.2). The desired number is
selected via the DIP switches SW1/6-8. This DIP switch SW1/8 has the value "1", SW1/7
the value "2", and SW1/6 the value "4". The number of additional modules is the sum total
of the selected DIP switch positions.

Once the  settings  have  been selected,  press  and  hold  the S1  programming  key for  6
seconds until LED E2 and LED E4 start to blink simultaneously (Figure 29, Table 1).

Figure 68: Adding LF modules

8.2 Adding wireless reed contacts

To enter the HF-module setting options for the connection of additional LF modules, the DIP
switch SW2/4 must be set to ON (see Figure 69). The grey DIP switches (colour as shown in
Figure 69) show the selectable options in this setting.

The number of additional modules is limited to 7 pieces per HF-module. In addition,  the
number of modules is dependent upon which data protocol (see Section 9.4) is used for
connection to a server system in network mode (see Section 6.2). The desired number is
selected via the DIP switches SW1/6-8.



The DIP switch SW1/8 has the value "1", SW1/7 the value "2", and SW1/6 the value "4".
The number of additional modules is the gross total of the selected DIP switch positions.

Once the settings have been selected, press and hold the S1programming key for 6 seconds
until LED E2 and LED E4 start to blink simultaneously (Figure 29, Table 1).

Figure 69: Adding wireless reed contacts

8.3 Adding wireless relay modules

To enter the HF-module setting options for the connection of additional LF modules, the
DIP switch SW2/4 and SW2/7 must be set to ON (see Figure 70). The grey DIP switches
(colour as shown in Figure 70) show the selectable options in this setting.

The number of additional  modules is  limited to 7 pieces per HF-module.  The desired
number is selected via the DIP switches SW1/6-8. This DIP switch SW1/8 has the value
"1", SW1/7 the value "2", and SW1/6 the value "4". The number of additional modules is
the gross total of the selected DIP switch positions.

Once the settings  have  been  selected,  press  and  hold  the  S1 programming  key  for  6
seconds until LED E2 and LED E4 start to blink simultaneously (Figure 29, Table 1).

Figure 70: Adding wireless relay modules

The application case below illustrates the use of multiple wireless reed contacts:

2 LF modules are adjusted to one HF-module, each monitoring a door. The HF-module is
in stand-alone mode. There will be no alarm, as long as the monitored doors are closed.
Typically, wired reed switches would be used for these cases. In this particular application
case, however, it is not possible for structural reasons. The doors and LF modules are
each assigned a wireless reed contact . This order is assigned via the ID numbers:

In this example, the HF-module has the HFID = 1
Door 1: LF-module 1: LFID = 1 wireless reed switch 1: WRSID = 1
Door 2: LF-module 2: LFID = 2 wireless reed switch 2: WRSID = 2
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If the doors are locked, the wireless reed switches transmit this to the HF-module. As long as
this condition exists, alarms can be suppressed. This means that the residents may remain in
the vicinity of the door without an alarm being triggered. When the door is opened, the HF-
module is notified. The alarm suppression is cancelled. If a resident is within the field or enters
the field, an alarm is triggered.

In network mode, the LF modules and wireless reed switches are assigned via the server
software. The number of modules that can be attuned to any HF-module depends on the
version of the software or of the data protocol (see Section 9.4).



9. Setting Options for Qualified Installers/Operators

9.1 Additional HF-module settings

It is possible to add additional settings to the detector unit (HF-module).

These include:
· pulse/continuous switching behavior of the K3 fault relay
· enable/disable 2byte-crc (crc stands for cyclic redundancy check)
· enable/disable the carer transponder function
· enable/disable the heartbeat output

To enter the additional setting options, the DIP switch SW2/6 must be set to ON (see Figure 71). The
grey DIP switches (colour as shown in Figure 71) show the selectable options in this setting.

Figure 71: Additional settings

The following settings are possible:

9.1.1 Fault relay R3
Fault relay R3 SW1/5: DIP switch to ON: Relay 1 switches at 1/sec pulse rate

DIP switch to OFF: Relay 2 permanently on
9.1.2 2byte-crc checktime
2byte-crc checktime SW1/6: DIP switch to ON: Check time is 2 bytes
                                              DIP switch to OFF: Check time is 1 byte
9.1.3 Carer Transponder Function
Transponder ID 8xxx SW1/7: DIP switch to ON: Escort function of carer transponder

                is possible only with a button pressed
                DIP switch to OFF: Escort function of carer transponder is 

active when in detection field
9.1.4 Heartbeat output
Heartbeat output SW1/8: DIP switch to ON: Heartbeat output active

DIP switch to OFF: Heartbeat output inactive

Once the settings have been made, press and hold the S1 programming key for 6 seconds
until LED E2 and LED E4 start to blink simultaneously.

(Figure 29, Table 1). 59
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9.2 Additional LF-module settings, version F4.02

It is possible to add additional settings to the receiver unit (LF-module).

These include:
· enable/disable HF 2byte-crc
· enable/disable LF 2byte-crc

To enter the additional setting options, the DIP switch SW2/4 must be set to ON (see 
Figure 71). The grey DIP switches (colour as shown in Figure 71) show the selectable 
options in this setting.

Figure 72: Additional settings

The following settings are possible:

9.2.1 HF 2byte-crc checktime
HF 2byte-crc checktime SW1/6: DIP switch to ON: Checktime is 2 bytes

` DIP switch to OFF: Checktime is 1 byte

When the ON setting is selected, it must be ensured that the associated HF-module is
set in the same way.

9.2.2 LF 2byte-crc checktime
LF 2byte-crc checktime SW1/7: DIP switch to ON: Checktime is 2 bytes

DIP switch to OFF: Checktime is 1 byte

This setting is relevant only in conjunction with the emergency transponder function. 
When the ON setting is selected, the ID of the LF-field is transmitted in 2byte-crc to the 
transponder.

9.2.3 Master/Slave option
Master/slave option SW1/8: DIP switch to ON: LF-module in master function

DIP switch to OFF: LF-module in slave function
9.2.4 Heartbeat period

· Setting the heartbeat period
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Figure 73: Additional settings

This function allows to change the heartbeat period. If all DIP switches SW1 are OFF, the
heartbeat period is every 8 seconds. If the DIP switches SW1 are ON, the heartbeat time is
extended, using the binary code, by the binary value x 10, plus 8 seconds.

With DIP switch SW1/7 on, the heartbeat period is 2 x 10 + 8 = 28 seconds.  With DIP
switches SW1/6 + 1/7 + 1/8 on, the heartbeat period is 7 x 10 + 8 = 78 seconds.

9.3 Additional information

9.3.1 CRC: cyclic redundancy check

CRC stands for cyclic redundancy check. This method is used to determine checksums, which
identify whether a sent data package (HF communications) has been submitted complete and
correct. By default, the V4 Hux 3.101 a 2 byte-crc is provided. In exceptional cases, such as
compatibility issues with existing guardian angel systems, a downgrade to 1 byte-crc may be
necessary/appropriate.

9.3.2 Escort function explained

The escort function of the carer transponder or a transponder with the ID 8xxx is an integral part of
the Guardian Angels systems. The carer transponder here has the function of alarm suppressor.
Thus, a resident may, if accompanied by a caregiver or by relatives, leave an area without an
alarm being triggered. The alarm suppression also involves the relevant door tumbler locks.

9.3.3 Heartbeat checktime

Each HF-module monitors the modules which have been attuned to it via a heartbeat signal. This
is a regular status message. When such a status message is not received, the HF-module
registers this as a heartbeat failure. A heartbeat failure may be caused, for example, by wireless
shadow or through poor penetration angle (see Section 3.1.1).

The heartbeat checktime defines the time period after which a failed heartbeat message is output.
The heartbeats sent from the modules have a cycle of approx. 20 - 30 seconds, depending on the
programmed ID.
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By default, the heartbeat checktime is set to 2 x 32 seconds. This means that the fault relay of the
HF-module signals a fault after 2 to 3 heartbeat failures (or else an error message is passed to the
network headquarters).

9.4 Protocol settings

The dementia-carer System Type V4 Hux 3101 is offered with various protocol versions of the
RS232 and TCP/IP interfaces. These can be changed as required. However, this should only be
done in consultation with Martin Elektrotechnik GmbH.

· Protocol 1: The TCP/IP port different HF-modules are distinguished by the IP address. The
protocol  is limited to max. 2 LF-modules per HF-module. No wireless reed
contacts or wireless motion detectors are provided.

· Protocol 2: TCP/IP ports are added in addition to the IP address recognition keys. The protocol
is limited to max. 2 LF-modules per HF-module. No wireless reed contacts or
wireless motion detectors are provided.

· Protocol 3: TCP/IP ports are added in addition to the IP address recognition keys. Up to 7
additional modules may be attuned to any HF-module. This includes LF-modules,
wireless reed contacts and wireless motion detectors.

To enter the setting options for the protocols, the DIP switches SW2/6 and SW2/8 must be set to
ON (see Figure 74). The grey DIP switches (colour as shown in Figure 74) show the selectable
options in this setting.

Figure 74: Protocol settings

For protocol 1:           SW1/7 to OFF SW1/8 to ON
For protocol 2:           SW1/7 to ON    SW1/8 to OFF
For protocol 3:           SW1/7 to ON SW1/8 to ON

Once the settings have been selected, press and hold the S1 programming key for 6
seconds until LED E2 and LED E4 start to blink simultaneously (Figure 29, Table 1).
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9.5 Setting the baud rate

The default setting of the HF-module RS232 interface is a baud rate of 38400. If a device, PC, etc. 
which is connected to the RS232 interface, a different baud rate can be changed according to the 
requirements.

To enter the baud rate setting options, the DIP switch SW2/6-8 must be set to ON (see Figure 75). 
The grey DIP switches (colour as shown in Figure 75) show the selectable options in this setting.

Figure 75: Setting the baud rate

Baud rate 9600 SW1/6 = off SW1/7 = off SW1/8 = on
Baud rate 14400 SW1/6 = off SW1/7 = on SW1/8 = off
Baud rate 19200 SW1/6 = off SW1/7 = on SW1/8 = on
Baud rate 38400  SW1/6 = on SW1/7 = off SW1/8 = off
Baud rate 56000 SW1/6 = on SW1/7 = off SW1/8 = on
Baud rate 57600 SW1/6 = on SW1/7 = on SW1/8 = off
Baud rate 115200 SW1/6 = on SW1/7 = on SW1/8 = on

Once the settings have been selected, press and hold the S1 programming key for 6
seconds until LED E2 and LED E4 start to blink simultaneously (Figure 29, Table 1).

9.6 Hardware flow control

It is also possible to set a hardware flow control in the network mode. This setting is
useful when a large number of HF modules are used in a system.

Through an extension of the data packages to control data set, hardware flow control
prevents the collision or loss of data sets.

To enter the hardware control setting options, the DIP switch SW2/5 must be set to ON
(see  Figure  76).  The  grey  DIP  switches  (colour  as  shown  in  Figure  76)  show  the
selectable options in this setting.
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Figure 76: Hardware flow control
Hardware flow control: DIP switches SW1/8 to ON: Hardware flow control enabled

DIP switch SW1/8 to OFF: Hardware flow control disabled

Once the settings have been selected, press and hold the S1 programming key for 6 
seconds until LED E2 and LED E4 start to blink simultaneously (Figure 29, Table 1).

9.7 Reprogramming the transponder ID with LF-module F4.02

As of firmware version F4.02 of the LF-module, the transponder ID can be re-programmed. In
order to carry out the reprogramming, a jumper must be used between terminals X3.2 and 
X3.4 on the LF-module. The programming mode is displayed through the illumination of the 
red LED E2.

The DIP switches SW2 are used to specify the ID group thousand number. The counters 
are set using the DIP switch SW1.

Examples:

DIP switch SW2 all OFF = 1000 
DIP switch SW1 all OFF = 0 
Transponder ID 1000

DIP switch SW2/2+3+4 ON = 8000 
DIP switch SW1/6+8 ON = 5 
transponder ID 8005

DIP switch SW2 all OFF = 1000 
DIP switch SW1 all ON = 5 
Transponder ID 1005

Operation:
Install a jumper wire between terminals X3.2 and X3.4. The red LED E2 light goes on. Set the
desired transponder ID from the examples on the DIP switches. Place the transponder to be
programmed in the detection field and press the programming switch S1 on the LF-module. The
LED E2 on the LF-module and the LED on the transponder during the programming blink
during the operation. Now label the transponder with the programmed ID. If the LED on the
transponder does not blink, the battery must be checked, or the transponder version does not
include the re-programming function. Remove the jumper at the end of programming. At this
point, the LF-module returns to the normal state with the previous settings, and is ready for
operation.
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10. Technical Data/Specifications

LF-Technique
Low-frequency magnetic 
field (LF-low frequency)

125 kHz

Low frequency range (Standard) 
idealized spherical radiation 
Compact (large housing)

1.2 to 3.0 or 3.0 to 6.0 metre radius set via jumpers,
precisely adjusted via potentiometer

Low frequency range (Standard) 
idealized spherical radiation 
Compact (large housing)

0.5 to 2.0 or 2.0 to 4.0 metre radius set via jumpers,
precisely adjusted via potentiometer

Connecting external LF antennas The range mainly depends on the antenna type used

Type of message Unidirectional
HF Technology
Wireless frequency 868 MHz (toll-free ISM band usable g1)
Wireless range up to 75 metres in open area
Type of message bidirectional
LF Power module
Operating voltage min. 12 Volt DC
Operating voltage max. 26 Volt DC
Current consumption at 12 V DC 100 mA to 200 mA (depending on the range setting)
Current consumption at 24 V DC 50 mA to 100 mA (depending on the range setting)
HF power supply module
Operating voltage min. 10 Volt DC
Operating voltage max. 36 Volt DC
Current consumption at 12 V DC 100 mA (with attached X-Port to 200 mA)
Current consumption at 12 V DC 50 mA (with attached X-Port to 100 mA)
Interfaces LF-module
Inputs (Opto In1, In2 Opto)

Outputs (relays) (opt.) A relay for battery monitoring, potential-free 
canceller, resistance 0.5A125VAC/1A30VDC

DIP switch SW1 (8-fold) Computer programming
DIP switch SW1 (4-fold) Computer programming
Switch S1 Computer programming
HF interface module
RS232 interface 38400 baud, 8/N/1 - to configure or PC - 

connection
Inputs two potential-free inputs 5 - 24V DC
Outputs (relays) Two relay, potential free change-over contact, 

resistance 0.5A125VAC/1A30VDC
A relay  for  battery  monitoring,  and fault,  potential  free
contact, load 0.5A 30VDC 125VAC/1A

Outputs (OUT1 CPU - CPU OUT6) 6 outputs, loaded with max. 50 V/100 mA, for 
those group identification

DIP switch SW1 (8-fold) Computer programming
Switches S1 and S2 Computer programming
Temperature range - 20 °C ... + 70 °C

Manufactured by Martin Elektrotechnik GmbH, D-97769 Bad Brückenau
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11. Error Messages/Troubleshooting 

11.1 Error messages

The error messages include:

· HF-module power failure
· Voltage failure/LF-modules
· Wire break in the LF antenna
· Wireless reed contact failure
· Wireless relay module failure
· Low transponder battery

Relay K3 must be connected (see Figure 29, Table 1) at the terminals X2.1 to X2.3 to ensure
that error messages are transmitted. To ensure safe operation, the fault relay contacts should
always be connected. The relay K3 is permanently on in the normal state. If the HF-module
should fail, the K3 relay drops out.

The fault  relay is enabled by the connected jumper JP2 on the HF-module (Figure 29
Table 1).

The fault alarm is enabled by the connected jumper JP1 on the HF-module (Figure 29,
Table 1).

The  various  error  messages  are  displayed  differently  on  the  LED and  the  beeper  (if
activated by JP1):

· LF-module fault 1 message per second
· Wireless reed contact fault 2 x per second
· Wireless relay module fault 3 x per second
· Low transponder battery capacity      5 x per second

When the battery capacity of a transponder falls below 30%, the transponder indicates the
status when it is in a detection field, and triggers the programmed response through JP1 and
JP2. When this happens, it is recommended that the battery in the transponder be replaced as
soon as possible.
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11.2 Troubleshooting

Alarm, although no transponder is in the field:

Reason   due to inappropriate installation of the LF-module, the detection field may be 
compromised. This is the case, for example, if there are risers or reinforcing rods 
behind the system.
Remedy Select another installation site.

Detector unit does not switch on / switched on irregularly:

Reason Basic detector unit positioned in the vicinity of electronic modules, such as 
telephone systems or electric lines, which may radiate wireless frequency signals and 
thereby override the communication frequency.
Remedy  Mount the detector unit away from the fault sources. If necessary, use an 
auxiliary antenna (LF antenna).

Reason A DECT repeater or transmitter is in range of the detector unit and
suppresses the communication frequency between transmitter and transponder.
Remedy Mount the detector unit and DECT device at least 5 m from each other.

Detection field is too small:

Reason Detector (LF antenna) is mounted directly on a metal plate
(in the elevator, heating systems etc.).
Remedy Install spacers between the metal and reader (LF antenna), choose different 
installation position, or use an external antenna.

Transponder is not detected, and the relay is not switched on:

Reason Battery empty.
Remedy Renew battery.

Reason Carer transponder is also located in the detection field.
Remedy Remove the carer transponder from the detection field.

Reason Detector unit has no switching function for the ID of the transponder,
for example, for personal identification purposes. 
Remedy Check/edit the programming of the detector unit.

WARNING: Make sure that unused transponders are not stored in a detection field. The 
presence of the unnecessary transponders greatly reduces the battery life of the detection 
unit.
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12. Safety advice

Please contact a qualified professional if there are questions.

All service work must be carried out by trained personnel only.

The product  should only be used indoors,  unless it is specifically  designed for outdoor
use..

The product should be used outside of a building only in conjunction with the specially
designed additional parts (housing, stele, antenna, etc.).

Make sure there is adequate ventilation. The product must not be placed behind or under
another object, inappropriately mounted, covered, painted , etc.

The product  must not  be operated without  an antenna connected.  Any use without  an
antenna may damage or destroy the electronic components!

Improper or careless installation work may result in faults and/or malfunctions.

Make sure the power supply has the correct polarity!

The building electrical installation must comply with the relevant safety regulations.

Electrical connections must always be made a qualified electrician. We recommend that
the installation be carried out by authorised professional planners and personal protection
system installers.

Work on the system only while it is in a voltage-free state.

The  system  must  be  tested  for  function  and  range  of  detection  units  before
commissioning.

Cleaning and care 
Electronic systems should never be cleaned damp or wet. If cleaning is required, make
sure that the system has been disconnected from the 230V power supply. The housing
can be cleaned with a dry dust cloth.
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13.        Setting notes:

Area designation (e.g. the main entrance)______________________________________
HF-module setting
HF-module ID

HF-module Relay settings

HF-module Mode settings 

Stand-alone  mode

Network  mode

Movement  detect ion  mode 

Wireless relay  mode 

Rel2-mode 

Repeater  mode

HF-module Additional settings 
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Additional HF-modules

Number of additional LF-modules

Number of additional wireless reed 
contacts

Number of additional wireless relay modules

HF-module baud rate

HF-module hardware flow control
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Additional LF-modules

LF-module ID master

LF-module ID slave



7 2

O
pe

ra
tin

g 
ev

en
ts

Fa
ul

ts
, e

rr
or

s,
 fa

ilu
re

s
Th

es
e 

fie
ld

s 
sh

ou
ld

 b
e 

co
m

pl
et

ed
 b

y 
a 

tra
in

ed
 te

ch
ni

ci
an

 o
nl

y

N
am

e
Li

ke
ly

 C
au

se
Ev

en
t d

es
cr

ip
tio

n
Sy

st
em

 c
om

po
ne

nt
s

Ti
m

e
D

at
e



N
am

e
Te

st
ed

Pa
rti

cu
la

rs
, w

or
k 

pe
rfo

rm
ed

Sy
st

em
 c

om
po

ne
nt

s

M
ai

nt
en

an
ce

:

Ti
m

e

M
ai

nt
en

an
ce

, m
od

ifi
ca

tio
ns

, i
ns

pe
ct

io
ns

Th
es

e 
fie

ld
s 

sh
ou

ld
 b

e 
co

m
pl

et
ed

 b
y 

a 
tra

in
ed

 te
ch

ni
ci

an
 o

nl
y

D
at

e

7 3



7 4

Notes
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